Introduction
The existence of different forms of amitotic nuclear division in verte brate skeletal and cardiac striated muscle tissue has been demonstrated in a series of microscopical studies (Stemmler 1928 , Tower 1939 , Altschul 1942 , 1946 , Le Gros Clark 1946 , Linzbach 1947 , Grundmann 1950 , 1963 , Hort 1953 . In general, these studies suggest that amitotic nuclear division occurs as a process of constriction or fissuration in enlarged nuclei without formation of mitotical apparatus.
The increase in size of amitotically dividing nuclei may be considerable.
Separation may be complete or neighboring nuclei may be connected by a thin filament. Stemmler (1928) observed nuclei 20 times longer than normal in damaged skeletal muscles. If this increase occurs mostly along the long axis, as it usually does, the nuclei are spoken of as nuclear rods and by dividing amitotically into two or more fragments, nuclear chains originate consisting of several nuclei in close contact. This can be frequently observed in regenerating mammalian skeletal muscle fibers (Altschul 1946) .
A study of some problems of comparative histology of muscle fiber differentiation led us to discover some interesting nuclear structures and nuclear arrangements in insect muscle fibers that appear to constitute a clear example of amitotic nuclear division which have not been described before. The purpose of this paper is to present the morphological evidence for this form of nuclear division and to present evidence for a new cellular structure, called by us as polykaryonema, which represents the morphological pattern found in the early stage of nuclear division.
Material and methods
Adult specimens and embryos of Musca domestica, Polybia scutellaris White, Photinus fuscus and Acromyrmex lundi were used. Microscopical preparations were performed by two different methods:
A) Fragments of the insect tissue were placed in a centrifuge tube and homogenized lightly by means of a glass rod and then the tissue pulp was suspended in 5ml distilled water.
The suspension containing the isolated theless, nuclei in other zones of the chain may retain their individuality . In young specimens of the studied insects , long, continuous nuclei were observed.
This arrangement was constantly observed in myoblasts and in inmature muscle cells in which transverse striations were not clearly evident . In the place of nuclear rows there is a single continuous nuclear structure which extends almost the entire length of the cell and is usually located along its central axis.
The maxi mum diameter of this nuclear cord-like structure is 5-6 microns and is there fore similar to that of an isolated nucleus of the adult muscle fiber it may range to as little as 1-1 1/2 microns and show its typical filamen tous aspect (Fig. 1A and B) .
Because of its distinc tive morphological appear ance and its ability to give rise to rows of individual central nuclei of more differ entiated muscle fibers by successive divisions, it seems logical to recognize it as a distinct entity. Therefore we propose the term poly karyonema to designate this nuclear structure.
In sum mary, insect striated muscle cells show an interesting process of nuclear division during the course of differ entiation. It is possible to schema tically outline the behaviour of nuclear structures during the different stages by which myoblasts differentiate into adult muscle cells. 1. Nuclei grow longitudinally by a process of endomitosis (Geitler 1953) to form a polykaryonema (Fig 2) . 2. Nuclear strands develop which are constituted by several parallel filaments or by a series of granules (Fig. 2D ).
3. Nuclear chains appear in which the dividing nuclei remain connected by chromatinic filaments (Fig. 1A and B We can reconstruct the process as follows:
The myoblastic nuclei that differentiate into macronuclei anlagen enlarge longitudinally to several times their original size with an accompanying loss of staining capacity (Fig. 2) . Iron hematoxylin preparations reveal the presence of granular filaments within the cytoplasm at this time which correspond to newly formed myofibrils . These filaments become more numerous and stain more intensely during the later stages.
As differentiation continues, the elongated macronucleus increases in size and develops a filamentous and cord-like form . When this Fig. 5A and B.
The most char acteristic feature of this process is mul tiple fragmentation of a chromatinic body (polykaryonema) which generates a row of independent nuclei and we propose the term Clasmatotenic division or simply Clasmato tenesis to designate this form of amitotic nuclear division. These findings hopefully will enlarge the concept of amitotic division and seem to support and extend the concept of direct nuclear division as a normal process in invertebrate tissue.
Summary
A new type of amitotic nuclear division in differentiating striated muscle cells of insects (Dermatobia cyaniventris Macquart, Polybia scutellaris White, Photinus fuscus and Acromyrmex lundi) is described.
It consists of a process of multiple fragmentation of a single chromatic cord, a sort of giant longi tudinal macronucleus which extends almost the entire length of the immature muscle cell. We have designated this interesting nuclear structure as poly karyonema and this amitotic nuclear division process as clasmatothenesis.
